The effects of tempol on renal function and hemodynamics in cyclosporine-induced renal insufficiency rats.
This study investigated the effects of tempol, a superoxide dismutase (SOD) mimetic and L-NAME, a nitric oxide (NO) synthase inhibitor on the renal function and hemodynamics in cyclosporine A (CsA) induced renal insufficiency rats. Male Sprague-Dawley rats were treated with either vehicle (C), tempol (T, 1 mmol/L in drinking fluid), L-NAME (L, 1 mmol/L in drinking fluid), CsA (Cs, 25 mg/kg/day via gavage), CsA plus tempol (TCs), CsA plus L-NAME (LCs) or CsA plus a combination of tempol and L-NAME (TLCs) for 21 consecutive days. At the end of treatment regimen, the renal responses to noradrenaline (NA), phenylephrine (PE), methoxamine and angiotensin II (Ang II) were determined. Cs and LCs rats had lower creatinine clearance (0.7 ± 0.1 and 0.6 ± 0.5 vs. 1.3 ± 0.2 mL/min/kg) and fractional excretion of sodium (0.12 ± 0.02 and 0.17 ± 0.01 vs. 0.67 ± 0.04%) but higher systolic blood pressure (145 ± 2 and 178 ± 4 vs. 116 ± 2) compared to the control (all p < 0.05), respectively. Tempol treatment in TCs or TLCs prevented the increase in blood pressure and improved creatinine clearance and sodium excretion compared to untreated Cs. The renal vasoconstriction in Cs or LCs to NA, PE and Ang II were lower than control by ∼35-48% (all p < 0.05). In TCs or TLCs, there was enhanced renal vasoconstriction to all agonist by ∼39-114% compared to Cs. SOD is important to counterbalance the hypertensive effect of a defective NO system and to allow the normal vasoconstrictor response of the renal vasculature to adrenergic agonists and Ang II in a model of CsA-induced renal insufficiency.